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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To eliminate the brightness irregularity and 
crosstalk of a display image and make an excellent 
image display by decreasing the parasitic capacity 
between a picture element electrode, and a scanning 
line and a signal line which are close to it. 
CONSTITUTION: The liquid crystal display device has 
an array substrate which has a TFT 107 connected to 
the scanning line 103 and signal line and the picture 
element electrode 1 09 connected thereto, a counter 
substrate which has a counter electrode facing them, 
and a liquid crystal layer sandwiched between the array 
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substrate and counter substrate; and an electrostatic shielding electrode 113 which overlaps 
with at least part of the peripheral edge part of the picture element electrode 109 and also 
overlaps with at least one of the scanning line 103 and signal line 105 is provided on the array 
substrate. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The array substrate which has the pixel electrode connected with the thin film transistor 
component connected to the signal line installed successively by intersecting the scanning line and this 
which were installed successively, said scanning line, and said signal line at this, It has the liquid crystal 
layer pinched between the opposite substrate which has the counterelectrode which counters this, and 
said array substrate and said opposite substrate. The liquid crystal display characterized by providing the 
screening electrode which has the electrostatic-shielding nature arranged so that it might lap with a part 
of periphery section [ at least ] of said pixel electrode and might lap at least with one side among said 
scanning line and said signal line on said array substrate. 



[Translation done.] 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the active-matrix mold liquid crystal display especially 

using a thin film transistor about a liquid crystal display. 

[0002] 

[Description of the Prior Art] Although a miniaturization, lightweight-izing, and low-power- izing of 
electronic equipment are advanced in recent years, research and development of a flat-panel display are 
briskly performed as a display device of small [ for which it substitutes from CRT (Cathode Ray Tube) 
also in the field of a display device ], a light weight, and a low power, 

[0003] Also in this, especially the liquid crystal display has the features, such as that a large area display 
is possible and that full-color-izing is possible and a thing [ the display device of low current and low- 
battery actuation ]. although the thing of various methods of operation is used as such a liquid crystal 
display according to the purpose, an active-matrix mold liquid crystal display component can perform a 
full color movie display with high resolution especially ~ etc. ~ it has the features and attention is 
attracted. 

[0004] Although an active-matrix mold liquid crystal display arranges 1 pixel for a part for every 
intersection of the electrode arranged in the shape of a matrix and drive control of that pixel that 
arranged the switching element for every pixel and was connected by this switching element is carried 
out according to an individual, using a thin film transistor (the following, TFT, and abbreviated name) 
attracts attention from such an active-matrix mold liquid crystal display, and some with which research 
and development are performed briskly and practical use is already presented are shown in it. 
[0005] The number of pixels is length at the 10 inches size of diagonal as a liquid crystal display for the 
present, for example, laptop computers. 480x width Although what is about 640 is in use, research and 
development which aimed at the high definition projection mold (projection mold) display are 
performed more in high definition, the high definition direct viewing type liquid crystal display, and the 
fine pitch. 

[0006] The 1 -pixel part of the TFT array substrate is extracted, and the configuration of the active- 
matrix mold liquid crystal display using such TFT is shown in drawing 28 . Moreover, drawing 29 is the 
representative circuit schematic showing the electric configuration of the whole 1 -pixel part. 
[0007] TFT2805 connected to the scanning line 2801 installed successively on the glass insulating 
substrate, the signal line 2803 installed successively by this by crossing, and these scanning lines 2801 
and a signal line 2803, the pixel electrode 2807 connected to this, and this pixel electrode 2807 are 
countered through an insulator layer, and it is the auxiliary capacity Cs. The auxiliary capacity electrode 
2809 to form is formed and the TFT array substrate 281 1 is formed. And as for the liquid crystal display, 
that principal part consists of liquid crystal layers 2815 pinched through the orientation film (illustration 
abbreviation) between the counterelectrode 2813 which counters this TFT array substrate 281 1, and the 
pixel electrode 2807 and a counterelectrode 2813. 

[0008] The equipment of such a configuration is the liquid crystal capacity CLC formed in the liquid 
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crystal layer 2815 pinched by the pixel electrode 2807, a counterelectrode 2813, and these with the 
electrical potential difference impressed through a signal line 2803 by turning on (switch-on) TFT2805 
at the period when the scanning line 2801 is chosen, i.e., a scan selection period, and the auxiliary 
capacity CS made by the TFT array substrate 281 1. It charges. And TFT2805 is turned off (high 
resistance condition), and the pixel electrode 2807 will be in the condition of having been electrically 
separated from the signal line 2803 at the period when the scanning line 2801 is not chosen, i.e., a scan 
non-selection period. And while the electrical potential difference more than a lighting threshold is 
impressed to the liquid crystal layer 2815 with the charge stored during the aforementioned scan 
selection period, the lighting condition of the pixel is maintained. 

[0009] By the way, in the active-matrix mold liquid crystal display using the above TFT(s), electrostatic 
capacity called parasitic capacitance Cgs and Cds is formed, respectively between the pixel electrode 
2807 and the scanning line 2801 and between the pixel electrode 2807 and a signal line 2803. Since 
capacity coupling of the pixel electrode 2807 is carried out to the scanning line 2801 or a signal line 
2803 by such parasitic capacitance Cgs and Cds, potential fluctuation of the scanning line 2801 or a 
signal line 2803 affects the electrical potential difference of the pixel electrode 2807, and it fluctuates 
the electrical potential difference in noise with it. 

[0010] That potential fluctuation of the scanning line 2801 poses a problem is potential fluctuation 
delta**** which runs according to electrical-potential-difference change of falling of this scan pulse, 
and is especially called an electrical potential difference in the time of falling of a scan pulse. It happens. 
Such [ here ] potential fluctuation delta**** The value shown by the following formulas is taken, 
delta**** ={Cgs/(CLC+Cs+Cgs+Cds)} xdeltaVg Such potential fluctuation delta**** that runs and is 
called an electrical potential difference Since it exists, the potential of the pixel electrode 2807 becomes 
a different thing from the predetermined signal level impressed to the signal line 2803, and the writing 
of an exact signal level is barred. Then, in a Prior art, it corresponds to this, and is potential fluctuation 
delta**** about the potential of a counterelectrode 2813. It is made to part-shift and is this potential 
fluctuation delta**** that runs and is called an electrical potential difference. It is coped with as it 
compensated. 

[001 1] However, CLC is not fixed and it is impossible to change with the postures of the electrical 
potential difference concerning liquid crystal or liquid crystal, and to vary Cgs in a screen, Cs, and CLC 
also from the problem on manufacture, and to set all constant that there is nothing. For this reason, 
delta**** It cannot necessarily compensate only with it not being fixed, and there being dispersion for 
every location, and adjusting the potential of a counterelectrode 2813 also in the same screen, fully. 
Consequently, a flicker and printing occur on a screen. 

[0012] On the other hand, since the potential of a signal line 2803 always is not uniform and is changed 
corresponding to a video-signal electrical potential difference, potential fluctuation of the pixel electrode 
2807 resulting from this signal line 2803 turns into potential fluctuation more frequent than the case of 
the scanning line 2801, and various. The situation of fluctuation by frame reversal is explained as the 
example. 

[0013] all signal-line 2803 potentials are made into the same polarity in frame reversal - in order to 
reverse the polarity of a signal line 2803 for every frame, potential fluctuation of a signal line 2803 has 
the largest time of reversing this polarity. Potential fluctuation deltaVps of the pixel electrode 2807 at 
this time sets to delta Vsigl and delta Vsig2 potential fluctuation of the signal line 2803 of the right-and- 
left both sides which form parasitic capacitance between the pixel electrodes 2807, and is Cdsl and 
Cds2 about that parasitic capacitance, respectively. If it carries out deltaVps=(Cdsl xdeltaVsigl+Cds2 
xdeltaVsig2)/(CLC+Cs+Cgs+Cdsl+ds2) It becomes. It happens, whenever it will write in the pixel train 
of the bottom of a screen for every frame, if this potential fluctuation deltaVps puts in another way. For 
this reason, since time amount until writing is performed and deltaVps occurs differs by the upper and 
lower sides of a screen when it sees for every pixel, it appears as location-dispersion of the brightness of 
a screen. This becomes what is called the so-called brightness unevenness of a screen, and is observed. 
[0014] And they are Cdsl and Cds2 further. If it becomes large, potential fluctuation of a signal line 
2803 will cause potential fluctuation of the pixel electrode 2807, and a cross talk will be generated. 
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[0015] Such parasitic capacitance is formed in the following locations in the TFT array substrate 281 1. 
Cgs is first formed in the part with which the channel part of TFT2805, the scanning line 2801, and a 
gate electrode and the pixel electrode 2807 (source electrode) mainly lap. Moreover, Cdsl and Cds2 It is 
formed in the part which the pixel electrode 2807 and a signal line 2803 mainly approach. 
[0016] If the dimension whose miniaturization and highly minute-ization of a liquid crystal display are 
progress and 1 pixel as mentioned above makes it detailed increasingly, also in order to raise the 
numerical aperture of a pixel and to make brightness high, it is necessary to bring each inter-electrode 
distance close increasingly. And when each inter-electrode distance is brought close in this way, they are 
the above-mentioned parasitic capacitance Cgs and Cdsl and Cds2. It becomes a still bigger value, and 
it originates in this, brightness unevenness and a cross talk occur notably increasingly, and the quality of 
a display image deteriorates. 

[0017] In order to avoid that light penetrates the gap between the scanning line 2801 and a signal line 
2803, and the pixel electrode 2807, and the contrast of a pixel part falls on the other hand, and in order 
to avoid that light carries out incidence to TFT2805, generate a photocurrent, and TFT2805 
malfunctions, the light-shielding film called the Black matrix or a black mask is used for the 
conventional liquid crystal display. This Black matrix is usually prepared in the opposite substrate side, 
and in case opposite arrangement of the TFT array substrate 281 1 and the opposite substrate was carried 
out, alignment of it was carried out so that opening of the Black matrix might be located in the part 
which carries out [ section / pixel ] opening. 

[0018] However, if the dimension whose miniaturization and highly minute-ization of a liquid crystal 
display are progress and 1 pixel as mentioned above makes it detailed increasingly, in order to raise the 
numerical aperture of a pixel and to make brightness high, a pixel electrode and the Black matrix are 
formed in still more detailed pattern size and precision, moreover, it must be still more detailed, 
alignment of an opposite substrate (illustration abbreviation) and the TFT array substrate 281 1 must be 
carried out elaborately, and the manufacture will become still more difficult. 
[0019] 

[Problem(s) to be Solved by the Invention] Thus, in the conventional liquid crystal display, it originated 
in parasitic capacitance and there was a problem that brightness unevenness and a cross talk occurred. 
[0020] Moreover, when the pixel made it detailed increasingly, there was a problem that the pattern 
precision and the alignment tolerance of a pixel electrode or the Black matrix will become that it is strict 
increasingly and SHIBIA, and the manufacture will become still more difficult. 
[0021] It accomplished, in order that this invention might solve such a problem, and the purpose is in 
offering the liquid crystal display which reduces the parasitic capacitance between a pixel electrode, and 
the scanning line and the signal line close to this, cancels the brightness unevenness and cross talk of a 
display image, and realizes good image display. 
[0022] 

[Means for Solving the Problem] The array substrate which has the pixel electrode connected with the 
thin film transistor component connected to the signal line installed successively by the liquid crystal 
display of this invention intersecting the scanning line and this which were installed successively, said 
scanning line, and said signal line at this, It has the liquid crystal layer pinched between the opposite 
substrate which has the counterelectrode which counters this, and said array substrate and said opposite 
substrate. It is characterized by providing the screening electrode which has the electrostatic-shielding 
nature arranged so that it might lap with a part of periphery section [ at least ] of said pixel electrode and 
might lap at least with one side among said scanning line and said signal line on said array substrate. 
[0023] In addition, the aforementioned screening electrode is formed from the high quality of the 
material of optical cutoff nature, and you may make it make it serve a double purpose as the light- 
shielding film which intercepts the light transmission of the gap part between the scanning line, a signal 
line, and a pixel electrode, and the so-called black mask. 

[0024] Moreover, you may make it use the aforementioned screening electrode also [ capacity / of a 
pixel / liquid crystal ] as one electrode of auxiliary capacity or storage capacitance connected to 
juxtaposition. 
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[0025] Moreover, the aforementioned screening electrode may be electrically good also as floating, or 

may impress an electrical potential difference. 

[0026] 

[Function] It is greatly influenced with the line of electric force determined with the parasitic 
capacitance formed between a pixel electrode and the scanning line and between a pixel electrode and a 
signal line, the configuration of two electrodes, the dielectric constant of the matter of the perimeter, etc. 

[0027] Then, for example, a pixel electrode and a signal line If the screening electrode set as constant 
potential is arranged between two electrodes, the line of electric force which is going to stand in a row 
between a pixel electrode and a signal line will be intercepted by the electrostatic-shielding effectiveness 
of this screening electrode, or it will decrease. 

[0028] Such electrostatic-shielding effectiveness is for example, a pixel electrode and a signal line. The 
upper part of each of two electrodes or when being arranged so that it may lap through an insulating 
layer etc. caudad, and not only when a screening electrode is arranged so that between two electrodes 
may be interrupted, but when, it happens sufficiently effectively. And by such cutoff or reduction of line 
of electric force, they are for example, a pixel electrode and a signal line. The parasitic capacitance 
between two electrodes is canceled. 

[0029] The liquid crystal display of this invention can cancel parasitic capacitance with the screening 
electrode arranged so that it might lap with a part of periphery section [ at least ] of such a pixel 
electrode and might lap at least with one side among the scanning line and a signal line, can avoid 
generating of brightness unevenness or a cross talk, and can realize high-definition image display. 
[0030] Moreover, since this screening electrode is arranged so that it may lap with a pixel electrode, and 
the scanning line and a signal line as mentioned above if this screening electrode is formed from the 
high quality of the material of optical cutoff nature, it can also be made to serve a double purpose as a 
light-shielding film like the so-called Black matrix. 

[0031] Moreover, since it arranges so that it may lap with a pixel electrode in part as mentioned above, 
this screening electrode can also be made to serve a double purpose as an electrode for auxiliary 
capacity which forms an auxiliary capacity using the insulator layer etc. as a dielectric in the part which 
laps with this pixel electrode in part. 
[0032] 

[Example] Hereafter, the example of the liquid crystal display of this invention is explained to a detail 
based on a drawing. 

[0033] (Example 1) drawing 1 - the - one ~ an example ~ a liquid crystal display - one — a pixel - a 
part - a configuration - being shown - drawing ~ drawing 2 — (-- a — ) » the — layer structure ~ being 
shown - A- A ~ ' ~ a sectional view ~ (-- b --) ~ it is the ** B-B'sectional view. 
[0034] The scanning line 103 with which the liquid crystal displays of this 1st example were installed 
successively on the glass insulating substrate 101, TFT 107 connected to the signal line 105 installed 
successively by intersecting this, and these scanning lines 103 and a signal line 105, The pixel electrode 
109 connected to this and the screening electrode 113 which laps with some signal lines 105 while 
lapping on all sides [ of the periphery section of the pixel electrode 109 / all ] through the gate insulating 
layer 1 1 1 are formed, and the TFT array substrate 1 15 is formed. And although illustration is omitted, 
that principal part consists of liquid crystal layers pinched between the opposite substrate which has the 
counterelectrode which counters the TFT array substrate 115, and this opposite substrate and the TFT 
array substrate 115. 

[0035] The description of the liquid crystal display of this 1st example is forming the auxiliary capacity 
117 through the gate insulating layer 1 1 1 in the part with which it laps with some signal lines 105 while 
a screening electrode's 1 13 laps on all sides [ of the periphery section of the pixel electrode 109 / all ], 
and the pixel electrode 109 and a screening electrode 113 lap. 

[0036] Next, the manufacture approach of the liquid crystal display of the 1st example of such a 
configuration is explained. It is a Mo-Ta alloy on a glass substrate 101. 250nm is deposited, pattern 
NINGU of this is carried out, and the scanning line 103 and a screening electrode 1 13 are formed in 
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coincidence. Then, they are SiOx and SiNx as a gate insulating layer 1 1 1 on these. Respectively 300nm, 
50nm forms membranes, it continues and they are a-Si of a barrier layer, and SiNx as a channel 
protective coat on this gate insulating layer 111. 50nm carries out 200nm membrane formation, 
respectively. And SiNx of a channel protective coat After carrying out etching formation, 50nm of n+a- 
Si layers as an ohmic contact layer is deposited on the shape of an island. Then, n+a-Si and a-Si are 
etched in the shape of an island, and, subsequently it is ITO. After depositing lOOnm, carrying out 
pattern NINGU of this and forming the pixel electrode 109, etching removes the gate insulating layer 
1 1 1 of the top for the scanning line 103 takeoff connection, the 300nm deposition of Cr and the 50nm of 
the aluminum is carried out, respectively, pattern NINGU of this is carried out, and a signal line 105 and 
a drain electrode, and a source electrode are formed. 

[0037] And a channel protective layer carries out etching removal of the n+a-Si layer between the 
source electrode of TFT 107, and a drain electrode alternatively, using a signal line 105 as a mask, and a 
TFT array substrate is formed. 

[0038] And this TFT array substrate 115 and an opposite substrate are combined, that perimeter is 
closed with encapsulant, a liquid crystal constituent is poured in among both substrates, and this liquid 
crystal display is completed. 

[0039] Thus, the gate insulating layer 1 1 1 is formed so that a screening electrode 113 may be arranged 
by the scanning line 103 and this layer on a glass substrate 101 and the liquid crystal display of this 
example may cover a these top, and the pixel electrode 109 and the signal line 105 are arranged on it. 
And it connects with a power source and a predetermined electrical potential difference is impressed, 
and the screening electrode 1 13 is arranged so that it may become fixed potential over all pixels. 
[0040] Since the line of electric force which faces to a signal line 105 from the pixel electrode 109 
decreases in number sharply according to the electrostatic-shielding effectiveness of a screening 
electrode 1 13, the parasitic capacitance which is going to be formed between the pixel electrode 109 and 
a signal line 105 is canceled, and the liquid crystal display of such this example of a configuration can 
prevent generating of the brightness unevenness and cross talk which originated in this parasitic 
capacitance and had been generated. 

[0041] Moreover, since a screening electrode 113 and the scanning line 103 carry out pattern NINGU of 
the film which consists of the quality of the material like the Mo-Ta alloy which this layer was made to 
deposit like the above-mentioned by etching and can form it in coincidence, for screening-electrode 113 
formation, they do not independently need to add a new process and can make a production process 
simple. 

[0042] Moreover, the auxiliary capacity 1 17 is formed through the gate insulating layer 1 1 1 in the part 
with which the pixel electrode 109 and a screening electrode 113 lap. That is, since the screening 
electrode 1 13 is made to serve a double purpose as an electrode for auxiliary capacity of the auxiliary 
capacity 117, compared with the case where the electrode for auxiliary capacity is arranged apart from 
this, structure and a production process can be made simple. 

[0043] According to the experiment of this invention persons, it runs, the pixel potential fluctuation by 
the electrical potential difference and frame reversal is detected, and it compares with equipment 
conventionally, and is the parasitic capacitance Cdsl between the pixel electrode 109 and a signal line 
105, and Cdsl 2 by formation of a screening electrode 113. Decreasing sharply was checked. 
[0044] (Example 2) Drawing in which drawing 3 shows the configuration of the 1 -pixel part of the 
liquid crystal display of the 2nd example, the A-Asectional view in which drawing 4 (a) shows the layer 
structure, and (b) are the B-B'sectional view, in addition, the same component as the 1st example — 
drawing 1 R> — the same number as 1 and 2 is attached. 

[0045] In the liquid crystal display of this 2nd example, while it arranges so that a screening electrode 
213 may lap with some of scanning lines 103 and signal lines 105, and using a screening electrode 213 
as a light-shielding film and the so-called Black matrix, it is the description to form the auxiliary 
capacity 217, using a screening electrode 213 as an electrode. 

[0046] A screening electrode 213 is arranged so that it may lap through the 2nd gate insulating layer 215 
through the gate insulating layer 111 and the 2nd gate insulating layer 215 at a part of scanning line 103 
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with some signal lines 105, while it laps on all sides [ all ] around the pixel electrode 109 through the 
gate insulating layer 1 1 1, the 2nd gate insulating layer 215, and the 3rd insulating layer 219. Moreover, 
layer separation is carried out by the insulating layer 219, and the pixel electrode 109 and the signal line 
105 have structure which can prevent a short circuit certainly. 

[0047] And the parasitic capacitance between the scanning line 103 and the pixel electrode 109 and 
between a signal line 105 and the pixel electrode 109 is canceled by the electrostatic-shielding 
effectiveness of this screening electrode 213 like the operation explained in the 1st example. 
[0048] As the quality of the material of a screening electrode 213, it is SiOx as 2nd gate insulating layer 
215 about a Mo-Ta alloy again. As the 3rd insulating layer 219, it is SiNx again. It used. Since light 
does not penetrate in the gap of the part 109 covered with this screening electrode 213 since the high 
quality of the material of optical cutoff nature like a Mo-Ta alloy was used as a screening electrode 213, 
i.e., a pixel electrode, and the scanning line 103, and the gap of the pixel electrode 109 and a signal line 
105 but light penetrates only to the pixel electrode 109 of the part which is not covered with a screening 
electrode 213, this screening electrode 213 has the function as a Black matrix. Thereby, the Black matrix 
by the side of an opposite substrate like before is omissible. However, it is desirable to prepare the Black 
matrix in the opposite substrate of the part corresponding to about 107 TFT, and to make protection- 
from-light nature to the light from an opposite substrate, the reflected light in the principal plane side 
inside of a glass substrate, etc. into a more positive thing at this time. 
[0049] Moreover, if it leaves the Black matrix of the signal-line 105 and scanning- line 103 
neighborhood and color separation for every pixel of a color filter is performed within this Black matrix, 
since there is effectiveness, like inspection of a color filter etc. can carry out simply compared with what 
omitted the Black matrix, and improvement in the manufacture yield can be aimed at, the Black matrix 
by the side of an opposite substrate must not necessarily be omitted. 

[0050] However, auxiliary, even if manufacture top both location shifts using the Black matrix which 
made opening of a counterelectrode larger than opening of a screening electrode, it is desirable for either 
to specify opening. Illustration is opening of a screening electrode 213 at this example, although 
omitted. The Black matrix to which only the distance of 8 micrometers took large opening is used 
auxiliary. Thereby, even if a pattern gap occurs, it can shade certainly. 

[005 1] (Example 3) Drawing in which drawing 5 shows the configuration of the 1 -pixel part of the 
liquid crystal display of the 3rd example, and drawing 6 are the A-A'sectional views showing the layer 
structure. 

[0052] In addition, the same component as the 1st and 2 example attaches the same number as drawing 1 
and 2 grades. 

[0053] The liquid crystal display of this 3rd example is what improved the liquid crystal display of the 
2nd example. While a screening electrode 313 is formed so that it may lap with some of perimeters of 
the pixel electrode 109, scanning lines 103, and signal lines 105, and making this serve a double purpose 
as a light-shielding film and the so-called Black matrix The point which has adopted the structure made 
to serve a double purpose also as an electrode for auxiliary capacity of the auxiliary capacity 317 
prepared in the pixel center section, and forms the pixel electrode 109 by the self aryne, using a 
screening electrode 313 also as the manufacture approach is the description. 

[0054] The 2nd gate insulating layer 215 and gate insulating layer 1 1 1 are formed so that a screening 
electrode 313 may be covered, the scanning line 103 is formed between the layer, and the pixel electrode 
109 is formed in the maximum upper layer. 

[0055] NEGAREJISUTO or an image reverse resist is used after ITO film deposition, in case the pixel 
electrode 109 is formed, first, it exposes from a rear face, and a photo mask is used and exposed into the 
part which laps with a source electrode from a front face (principal plane) continuously, and the part 
which forms the auxiliary capacity 317, and the pixel electrode 109 is formed. In this case, since a large 
distance between the pixel electrode 109, a signal line 105, and the scanning line 103 can be taken 
compared with the case where a self aryne is carried out, only with a signal line 105 and the scanning 
line 103, the parasitic capacitance between them can be reduced still smaller. 

[0056] Moreover, since a screening electrode 313 is formed and this is made to serve a double purpose 
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as a Black matrix so that it may lap in this way with some of perimeters of the pixel electrode 109, 
scanning lines 103, and signal lines 105, thereby, the Black matrix by the side of an opposite substrate is 
omissible like the 2nd example. 

[0057] Rather than the layer of the pixel electrode 109, if this screening electrode is a lower layer, it can 
be formed in any layer through an insulating layer like the gate insulating layer 111. 
[0058] (Example 4) Drawing in which drawing 7 shows the configuration of the 1 -pixel part of the 
liquid crystal display of the 4th example, the A-A f sectional view in which drawing 8 (a) shows the layer 
structure, and (b) are the B-B'sectional view. In addition, the same component as the 1st example 
attaches and shows the same number as drawing 1 R> 1 and 2 grades. 

[0059] Although the liquid crystal display of this 4th example is what improved the liquid crystal 
display of the 2nd example fUrther and that layer structure is the same as the 2nd example almost By 
forming a screening electrode 413 by transparence electric conduction film like ITO, arranging so that it 
may counter all over the pixel electrode 109, and forming the auxiliary capacity 417 through the gate 
insulating layer 111 and the 2nd gate insulating layer 215 The point that a large area of the auxiliary 
capacity 417 can be taken is the description. ITO (indium oxide and tin) was used as the quality of the 
material of the screening electrode 413. 

[0060] Since the value of the auxiliary capacity 417 formed was influenced by the area of the pixel 
electrode 109 which laps with a screening electrode 413, as shown in drawing 7 , it formed this 
screening electrode 413 in a bigger area than the whole surface of the pixel electrode 109 by this 
example. However, since it cannot necessarily do greatly from the performance problem of TFT(s), such 
as a drive current characteristic, it is desirable to set the area of this screening electrode 413 as a suitable 
value suitably. For example, it may form in a configuration which laps with the upper half of a pixel 
electrode, and you may set it as the capacity of the abbreviation one half of this example. 
[0061] (Example 5) Drawing in which drawing 9 shows the configuration of the 1 -pixel part of the 
liquid crystal display of the 5th example, and drawing 10 are the A-A'sectional views showing the layer 
structure. In addition, the same component as the 1st example etc. attaches and shows the same number 
as drawing 1 and 2 grades. 

[0062] The liquid crystal display of this 5th example is what improved the liquid crystal display of the 
1st example, and it is the description to be arranged so that it may lap over the whole part in which the 
auxiliary capacity 517 is formed in the part with which a screening electrode 513 and the pixel electrode 
109 lap through the gate insulating layer 111, and that screening electrode 513 is equivalent to 1 pixel of 
a signal line 105. By arranging a screening electrode 513 in this way, about 105-signal line electrostatic 
shielding can be performed still more effectively than the 1st example, consequently they are parasitic 
capacitance Cdsl and Cds2. It can decrease still more effectively. 

[0063] Moreover, even if the width of face of a signal line 105 will become still more detailed, there are 
allowances in the width of face of a screening electrode 513, and if a screening electrode 513 is arranged 
in this way so that it may lap over the whole part equivalent to 1 pixel of a signal line 105, since there 
are no worries about a pattern gap etc., there is also an advantage that manufacture is simple. 
[0064] (Example 6) The top view in which drawing 1 1 shows the configuration of the 1 -pixel part of the 
liquid crystal display of the 6th example, the A-A'sectional view in which drawing 12 (a) shows the 
layer structure, and (b) are the B-B'sectional view. In addition, the same component as the 1st example, 
the 5th example, etc. attaches and shows the same number as drawing 1 , 2 and 9, and 10 grades. 
[0065] The liquid crystal display of this 6th example is what improved the liquid crystal display of the 
5th example fUrther, and it is the description to have formed the pixel electrode 109 into the layer of the 
gate insulating layer 1 1 1, to have arranged the signal line 105 on that gate insulating layer 111, and to 
have considered as the structure which prevents certainly the short circuit of the pixel electrode 109 and 
a signal line 105. Moreover, the screening electrode 613 is arranged by the lower layer of the pixel 
electrode 109 through the gate insulating layer 111. 

[0066] It could bring close, without having combined with the electrostatic-shielding effectiveness and 
the protection- from- light effectiveness of a screening electrode 613, and a short circuit producing 
between the pixel electrode 109 and signal lines 105 by this, and effectiveness that the numerical 
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aperture of the pixel electrode 109 can be raised further is also realized. 

[0067] Next, the manufacture approach of the liquid crystal display of such 6th example is explained. 
[0068] It is a Mo-Ta alloy on a glass substrate 101. 250nm is deposited, pattern NINGU of this is carried 
out, and the scanning line 103 and a screening electrode 613 are formed in coincidence. Then, SiOx 
which serves as the gate insulating layer 1 1 1 on these 200nm is deposited. This SiOx In order that the 
film may prevent the short circuit of the pixel electrode 109 and screening electrode 613 by a pinhole 
defect etc. Every lOOnm Depositing in 2 steps is desirable. 

[0069] Then, ITO film SiOx which serves as the gate insulating layer 1 1 1 so that this may be covered 
after depositing lOOnm, carrying out pattern NINGU of this and forming the pixel electrode 109, and 
SiNx Respectively 50nm lOOnm is deposited. Above 200nm SiOx This SiOx and SiNx The gate 
insulating layer 1 1 1 is formed and the pixel electrode 109 is installed inside into that layer. 
[0070] They are a-Si of a barrier layer, and SiNx as a channel protective layer on this gate insulating 
layer 111. 50nm carries out 200nm deposition, respectively. And SiNx of a channel protective layer 
After carrying out etching formation, 50nm of n+a-Si layers as an ohmic contact layer is deposited on 
the shape of an island. It is SiNx at plasma CVD on ITO here. If it deposits, it turns out that defects, 
such as film peeling and surface nebula, occur. If deposition conditions are chosen suitably, such a 
defect will be avoided, and it is SiNx. It is such SiNx although it can deposit. When used as a gate 
insulating layer, it turned out that the property of TFT makes it inferior. Then, as film deposited on ITO 
in this example, it is SiOx. This was used for being desirable. 

[0071] Then, n+a-Si and a-Si are etched in the shape of an island, and a contact hole is drilled in the gate 
insulating layer 1 1 1 of the part which takes the electrical installation of the part for a takeoff connection 
and the pixel electrode 109 of the scanning line 103 by BFH. 

[0072] Subsequently, the 300nm deposition of Cr and the 50nm of the aluminum is carried out, 
respectively, pattern NINGU of this is carried out, and a signal line 105 and a drain electrode, and a 
source electrode are formed. 

[0073] And a channel protective layer carries out etching removal of the n+a-Si layer between the 
source electrode of TFT 107, and a drain electrode alternatively, using a signal line 105 as a mask, and a 
TFT array is formed. 

[0074] Moreover, illustration is SiNx about a TFT top, although omitted. Since it turns out that the 
dependability of TFT improves by covering, it is SiNx on TFT 107. SiNx on a part for each electrode 
takeoff connection, and the pixel electrode 109 after depositing 200nm Etching removed. It is SiOx on 
the pixel electrode 109 further in that case. If etching removes, image quality will improve further 
further. However, SiOx on this pixel electrode 109 If it is made to leave, the poor short circuit of the 
pixel electrode 109 and counterelectrode by the conductive foreign matter mixed, for example into the 
production process can be prevented. 

[0075] And this TFT array substrate 1 15 and an opposite substrate are combined, that perimeter is 
closed with encapsulant, a liquid crystal constituent is poured in among both substrates, and this liquid 
crystal display is completed. 

[0076] In addition, at this example, it is SiOx. Heat CVD is still more suitable although deposition was 
performed by plasma CVD. 

[0077] Moreover, SiOx used as a dielectric of the auxiliary capacity 517 in this example Membranous 
thickness is 200nm and is the 5th example. In spite of being thin compared with 300nm, generating of 
the poor short circuit of a screening electrode 613 and the pixel electrode 105 is abbreviation. It was 
decreasing to 1/2. As a result of this carrying out comparison examination of the 5th example and 6th 
example, it became clear that it was what is depended on the following facts. 

[0078] Although etching will stop at an a-Si layer theoretically since it is etching into an a-Si layer and a 
selection target in case a channel protective layer is etched in the shape of an island If there is a pinhole 
defect etc. in fact, when etchant infiltrates even into the gate insulating layer 1 1 1 through this pinhole, a 
hole may open to the gate insulating layer 1 1 1 and ITO is deposited, ITO will accumulate also on this 
hole and a poor short circuit will occur, however, it be form at the process before the etching process of 
a channel protective layer, and the pixel electrode 109 which consist of ITO in the liquid crystal display 
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of this example be also a deer, the ITO film by which annealing treatment be carried out at the 
temperature of 200 degrees C or more have very high resistance to the etchant use for etching of a 
channel protective layer, and an above poor short circuit do not almost have generate, except when the 
pinhole defect of the ITO film and the pinhole defect of an a-Si layer lap with homotopic. For this 
reason, it sets to this example and generating of the poor short circuit of a screening electrode 613 and 
the pixel electrode 105 is abbreviation. It is thought that it decreased to 1/2. 

[0079] (Example 7) The top view in which drawing 13 shows the configuration of the 1 -pixel part of the 
liquid crystal display of the 7th example, the A-A ! sectional view in which drawing 14 (a) shows the 
layer structure, and (b) are the B-B'sectional view. In addition, the same component as the 1st example, 
the 6th example, etc. attaches and shows the same number as drawing 1 , 2 and 11, and 12 grades. 
[0080] The liquid crystal display of this 7th example is what improved the liquid crystal display of the 
6th example further, it inserts the gate insulating layer 1 1 1, the 2nd gate insulating layer 215, and the 3rd 
insulating layer 219, respectively, carries out layer separation of a screening electrode 713, the scanning 
line 103, the pixel electrode 109, and the signal line 105, prevents these poor short circuit still more 
certainly, and enables it to set up the pattern of a screening electrode 713 freely, by this, since the still 
larger numerical aperture of a pixel electrode can be taken, the brightness of a screen improves, and it 
corresponds to 1 pixel of a signal line 105 — since a screening electrode 713 laps with the whole surface 
mostly, the electrostatic-shielding effectiveness is also high. 

[0081] And if there are no problems, such as a problem of scan pulse delay and potential fluctuation of a 
screening electrode, this screening electrode 713 can be arranged so that it may lap also with the 
scanning line 103 further, and can make a screening electrode 713 serve a double purpose as a Black 
matrix in this case. 

[0082] (Example 8) Drawing 15 is the top view showing the configuration of the 1 -pixel part of the 
liquid crystal display of the 8th example. The liquid crystal display of this 8th example improves the 
manufacture approach in the liquid crystal display of the 7th example, and forms that pixel electrode 109 
by the self aryne using a screening electrode 813. 

[0083] The pixel electrode 109 exposes and develops the garbage of the part which does not lap with a 
screening electrode 813 by mask exposure probably using an image reverse resist, after forming the ITO 
film. 

[0084] Then, rear- face exposure and after carrying out mask exposure, a pattern is formed by 
performing and exposing image reverse BEKU completely. Such a manufacture approach can be used 
also when forming the pixel electrode 109 which fits manufacture of the liquid crystal display of the 
structure where a screening electrode 813 and the scanning line 103 are not piled up, and consists of ITO 
film ahead of a signal line 105. Moreover, the great portion of auxiliary capacity 517 can be formed by 
the last mask exposure. 

(Example 9) Drawing 16 is the sectional view showing the layer structure of the 1 -pixel part of the 
liquid crystal display of the 9th example. In addition, the same component as the 1st example, the 6th 
example, etc. attaches and shows the same number as drawing 1 , 2 and 1 1, and 12 grades. 
[0085] In the liquid crystal display of the 6th example, pattern NINGU of a passivation layer is included 
as mentioned above. The pattern NINGU process of seven processes was needed. However, in the liquid 
crystal display of such a configuration, this invention persons showed clearly that the process which 
leaves an a-Si layer in the shape of an island can be skipped as a result of research. It is such. The 
manufacture approach of the pattern NINGU process of six processes is explained based on drawing 16 . 

[0086] It is a Mo-Ta alloy on a glass substrate 101. 250nm is deposited, pattern NINGU of this is carried 

out, and the scanning line 103 and a screening electrode 613 are formed in coincidence. 

[0087] Then, SiOx which serves as the gate insulating layer 1 1 1 on these Every 130nm It deposits in 2 

steps. 

[0088] Subsequently, SiOx which serves as the gate insulating layer 1 1 1 so that this may be covered 
after depositing the ITO film, carrying out pattern NINGU of this and forming the pixel electrode 109 
and SiNx 50nm 90nm is deposited, respectively. 
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[0089] Above 200nm SiOx This SiOx and SiNx The gate insulating layer 1 1 1 is formed and the pixel 
electrode 109 is installed inside into that layer. 

[0090] In succession, they are a-Si of a barrier layer 1601, and SiNx as a channel protective layer 1603 

on this gate insulating layer 111. 50nm carries out 200nm deposition, respectively. 

[0091] And SiNx of the channel protective layer 1603 After carrying out etching formation, 50nm of 

n+a-Si layers as an ohmic contact layer 1605 is deposited on the shape of an island. 

[0092] Then, a through hole 1607 is formed in the pixel electrode 109 and the extraction part of the 

scanning line 103. At this time, a through hole 1607 is SiOx of the topmost n+a-Si layer to the gate 

insulating layer 111. Even the film etches continuously and punctures. 

[0093] Subsequently, Mo/aluminum/Mo is deposited, pattern NINGU of this is carried out, and a signal 
line 105 and the drain electrode 1609, and the source electrode 161 1 are formed. 
[0094] After an appropriate time, the channel protective layer 1603 carries out etching removal of the 
n+a-Si layer between the source electrode 1611 of TFT 107, and the drain electrode 1609 alternatively, 
using signal-line 105 grade as a mask, and etching removal of the a-Si layer on the pixel electrode 109 is 
carried out, and a TFT array is formed. 

[0095] Furthermore, it is SiNx on TFT107. SiNx on a part for each electrode takeoff connection, and the 
pixel electrode 109 after depositing 200nm Etching removed. It is SiO<SUB>x on the pixel electrode 
109 to coincidence in that case. Etching removes. 

[0096] As mentioned above, it can form at 6 times of pattern NINGU processes. Since productivity will 
improve if it does in this way, it is desirable. Furthermore, although there is a case so that it may not 
exist in the location which should exist in an island-like semi-conductor layer pattern's designing, the 
TFT became a malfunction etc. and the fall of the manufacture yield was conventionally caused by 
pattern turbulence in the case of pattern NINGU of a semi-conductor layer, in the liquid crystal display 
of this example, it was checked that such a defect's generating can be avoided and the manufacture yield 
can be raised. 

[0097] By the way, the formation process of the above-mentioned through hole 1607 is explained based 
on drawing 1 7 . 

[0098] first, the ohmic contact layer 1605 which consists of n+a-Si, the barrier layer 1601 which 
consists of a-Si, and SiNx from ~ a part of becoming gate insulating layer - CF4 By CDE (chemical dry 
etching) using the gas used as a principal component, using a resist 1613, etching removal is carried out 
and pattern NINGU is carried out. (a) 

Then, SiOx of the gate insulating layer 1 1 1 The film is etched by BHF, through hole 1607 grade is 
drilled, and Mo-Ta layer front faces, such as the lower layer scanning-line 103 extraction part, are 
exposed, (b) 

At this time, they are n+a-Si film and a-Si film, such as the ohmic contact layer 1605 of that upper layer, 
and a barrier layer, and SiNx. The film projects in the shape of eaves on the wall surface of a through 
hole 1607. (c) 

Then, it is CF4 further. By performing CDE processing using the gas used as the principal component, 
they are the aforementioned n+a-Si film and the aforementioned a-Si film, and SiNx. Etching removal of 
the protrusion of the shape of membranous eaves is carried out, and it is SiOx. It processes so that it may 
fully retreat rather than a wall surface. At this time It is desirable to retreat about 0.1-3 micrometers. 
And since etching removal of the exposed oxide on the front face of Mo-Ta is lightly carried out at this 
time, electrical installation with the Mo/aluminum/Mo film deposited in next will become still better, (d) 

Since a mouse hole will be formed if the coverage of the ingredient which there is a level difference part 
and is arranged on it is bad and puts a level difference part to an etching reagent at the time of etching, 
although the through hole 1607 has removed the eaves-like protrusion, and a stage piece is carried out in 
many cases, it is more desirable than the pattern of a through hole 1607 like this example to set up 
greatly the circuit pattern which consists of the so-called Mo/aluminum/Mo film deposited on the upper 
layer. 

[0099] In addition, it is not limited to the above-mentioned process and formation of a through hole is 
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SiOx. It is SIOx, although reactive ion etching (RIE) may be used in order to prevent an undercut. It 
must etch alternatively [ in case it etches by RIE / Mo-Ta of a substrate ], and is SIOx at the condition. 
An etching rate Since it is obtained only a minute only in about 500A /, productivity is low. Moreover, 
since a front face may become dirty and the property of TFT 107 may deteriorate if a resist is applied on 
n+a-Si, it is Mo on n+a-Si. It is desirable to deposit about 500A and to carry out etching removal of the 
Mo after through hole formation. Furthermore, skipping the pattern NINGU process of the a-Si film 
does not limit to being able to apply also to the liquid crystal display of other examples, and not 
necessarily carrying out combining a screening electrode. For example, the layer structure is applicable 
also to various configurations as shown in drawing 18 thru/or drawing 22 . 
[0100] In addition, in a configuration as shown in drawing 21 and 22, it is not necessary to form a 
through hole on the pixel electrode 109 but, and in a part for the takeoff connection of the scanning line 
103, it is desirable to use the above processes. Furthermore, in the case of drawing 22 , the passivation 
layer 1615 on a screening electrode 613 may carry out etching removal, in order to enlarge auxiliary 
capacity. 

[0101] moreover, if it is made a configuration as shown in drawing 22 , a part for the through hole of the 
side which connects the source electrode 1611 and the pixel electrode 109, and the takeoff connection of 
the scanning line 103 will be formed at the same process - since a TFT array can be formed at 5 times 
of pattern NINGU processes, productivity improves further. At this time, etching is SiNx of the 
passivation layer 1615 by RIE. SiNx of the film to the gate insulating layer 111 Even the film continues 
by carrying out and it is SiOx at BHF. After etching the film, the configuration without an eaves-like 
protrusion was acquired by performing the same CDE processing as the above. 

[0102] Since total of the thickness of the insulator layer which especially the example shown in drawing 
22 is the thing in which the pixel electrode 109 was formed on the passivation layer 1615, and is used as 
a dielectric of auxiliary capacity can be enlarged, the large lap of a screening electrode 613 and the pixel 
electrode 109 must be taken, for example, and it is especially effective to control the value of auxiliary 
capacity moreover. 

[0103] (Example 10) Drawing 23 is the sectional view showing the layer structure of the 1-pixel part of 
the liquid crystal display of the 10th example. In addition, the same component as an example as stated 
above attaches and shows the same number. 

[0104] For example, although the short circuit of a pixel electrode, a screening electrode, a signal line, 
the scanning line, etc. was prevented using an insulating layer like a gate insulating layer in the liquid 
crystal display of an example as stated above as shown in drawing 1 1 , if the number of layers of such an 
insulating layer is increased, a membrane formation process will increase and the rise of a 
manufacturing cost will be caused. This is because membrane formation cost becomes high by using the 
expensive equipment and the gas used like plasma-CVD equipment, a film ingredient, etc. 
[0105] Then, although it is requested that an insulating layer is formed in low cost, in order to realize 
this, the approach of anodizing the front face of a screening electrode is suitable. Moreover, according to 
anodic oxidation, since a pinhole does not occur, short generating is avoidable between layers. 
[0106] A screening electrode 1013 and the scanning line 103 are formed on a glass substrate 101 from 
aluminum thin film, and it is in a way acid about the front face. Constant current oxidation is carried out 
to 100V, constant current oxidation is further carried out for 30 minutes after that, and aluminum2 03 
2301 are formed. 

[0107] After that, spatter membrane formation is carried out, pattern NINGU of the ITO film is carried 
out, and the pixel electrode 109 is formed. 

[0108] Next, about gate dielectric film 1 1 1, it is SiOx. The film or SiOx The film and SiNx It forms by 
the membranous cascade screen. Besides the a-Si film is formed and it is SiNx. Pattern NINGU of the 
film is carried out and the channel protective layer 1603 is formed. And after depositing the n+a-Si film, 
pattern NINGU of the a-Si film is carried out at the shape of an island, and a barrier layer 1601 is 
formed. 

[0109] And the laminating of aluminum/Mo is carried out by the spatter, and the source electrode 161 1 
and the drain electrode 1609 are formed. It is SiNx so that besides may be covered. The PAJJIBESHON 
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layer which consists of film is formed and it is SiNx of pixel electrode 109 part and the wiring drawer 
section. Etching removal is carried out. 

[0110] The aforementioned screening electrode 1013 and scanning-line 103 grade are not only 
aluminum but Ta and TaNx, Ti, Nb, TiNx, and TaNx/Ta/TaNy. You may form from ingredients, such as 
a cascade screen. 

[0111] Especially, they are Ta or TaNx. If plasma-CVD membrane formation of the a-Si film is 
performed after an oxide film on anode carries out the laminating of the ITO film on it, In and Sn will 
diffuse the inside of an oxide film on anode, and leakage current will increase, then, it is shown in 
drawing 24 — as ~ SiOx and SiNx Or TiOx and AlOx the ingredient which consists of an atom with an 
ionic radius smaller than In [ like ] and Sn — using — 1000A — desirable — By forming the thin film 
2401 of 200-500A thickness between Ta system oxide film on anode and the ITO film, diffusion into the 
oxide film on anode of In and Sn can be prevented, and increase of leakage current can be avoided. 
[0112] Moreover, Ta or TaNx The alloy which mixed Si may be used. Or TaSiNx/Ta/TaNx Wiring may 
be formed by the laminated structure and the front face may be anodized. 

[0113] Moreover, it is also effective in control of leakage current to form gate dielectric film 1 1 1 by the 
spatter. 

[0114] By adopting such structure and its manufacture approach, in a production process, the number of 
expensive plasma-CVD membrane formation processes can be reduced, and a manufacturing cost can be 
made cheap. 

[0115] Moreover, specific inductive capacity aluminum 203, TaOx, TaNx Oy, TiOx, Ta-Si-O, and Ta- 
Si-N-O, respectively It is 7, 30, 20, 85, 20-15, and is SiOx. Since it is large compared with 4, there is an 
advantage that the value of the auxiliary capacity which used the screening electrode 1013 for one 
electrode can be enlarged in a small area. 

[01 16] Moreover, since it will be easy to generate a pinhole defect and will be easy to generate the short 
circuit defect resulting from this if there is dust in the film formed by plasma CVD in an activity 
ambient atmosphere, the thickness needs to make it to some extent thick. Although the gate insulation 
layer thickness used for TFT 107 on the other hand is total with the insulating layer on the pixel 
electrode 109 of ITO, and a lower insulating layer, it is not desirable. [ of the thickness being too thick, 
and thickness being too thick, since it becomes impossible for the ON state current to fully take when 
capacity is small ] Therefore, as for the aforementioned thin film 2401 grade which is an insulating 
layer, it is effective to form with the quality of the material with high specific inductive capacity. 
[0117] It is effective to lower the capacity value on the other hand, with the coupling capacity formed 
among these, in order to control this although it may become poor displaying the pixel when a signal 
line 105 and the pixel electrode 109 cause pattern turbulence and lap. therefore, SiOx with specific 
inductive capacity smaller than liquid crystal etc. ~ since it is effective to insert an insulator layer in the 
thickest possible layer between a signal line 105 and the pixel electrode 109, it is effective in the 
insulating layer of the 1st layer to use an oxide film on anode. 

[0118] (Example 11) When it runs and electrical-potential-difference;delta**** differs for every 
location in a screen, it is impossible to set up the offset suitable counterelectrode electrical potential 
difference to all the pixels in a screen, poor image display, such as a flicker, and active jamming stripes, 
printing, occurs, and it has become the factor which reduces display grace remarkably. 
[0119] Then, such a cure that runs and stops an electrical potential difference is needed. This is 
explained below based on drawing 25 . 

[0120] When auxiliary capacity was formed for a screening electrode and a pixel electrode in piles and 
the lap width of face which forms the auxiliary capacity 2501 was set as optimal width-of-face;WCS, 
artificers checked that it was effective in running and the distribution width of face in the screen of 
electrical-potential-difference;delta**** becoming small 

[0121] Required TFT size;W is determined to a certain CsO and Clc-max. Lap width of face which 
forms the auxiliary capacity 2501 here; if Wcs is changed, it is the capacity value Cs. In order to change, 
it is necessary to change the aforementioned W corresponding to it. However, optimal width of face 
determined that it runs and will take into consideration change by Wcs of electrical-potential- 
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difference;delta****, and fluctuation of W by that cause; there is Wcs. That is, dispersion in line breadth 
with the screening electrode used as the scanning line and the electrode of auxiliary capacity is made to 
offset. It will run, if it is set as such a WCS, and electrical-potential-difference delta**** can be held 
down to min. 

[0122] Then, some kinds of TFT-LCD to which Wcs and W were changed was actually made as an 
experiment, it ran in the screen, and electrical-potential-difference;delta**** was measured. It solved, 
and was referred to as gate electrode width-of-face;Lg =13micrometer, and, as for TFT 107, the channel 
protective layer used this self-alignment type with which it was formed of self align to the gate electrode 
of thing. However, distribution (location-dispersion) of line breadth intentionally at the process which 
forms the gate and a screening electrode It was made for about 1 micrometer to happen. The situation of 
the distribution is shown in drawing 26 . 

[0123] How to use a formula below and ask a detail for above-mentioned WCS further is explained. 

[0124] Here, it is Lg. ; Gate electrode width of face Wis ; The die length Lcs of a channel protective 

layer ; The die length Wcs of the lap of the pixel electrode and screening electrode which form auxiliary 

capacity ; Width of face of auxiliary capacity (area of = auxiliary capacity / Lcs) 

Cgi ; capacity value Csi of the gate insulating layer per unit area ; Capacity value Cso of the auxiliary 

capacity per unit area ; Capacity value of the auxiliary capacity on a design (design value) 

Cs ; capacity value of auxiliary capacity (actual value) 

Clc-max; — maximum Clc-min; with a liquid crystal capacity of 1 pixel - the minimum value Cgs with 
a liquid crystal capacity of 1 pixel ; Parasitic capacitance Wo between the gate (scanning line) sources 
(pixel electrode) ; Width of face (design value) of TFT on a design 
W ;TFT Width of face (actual value which changes with Cs) 

Vg ; scanning-line applied voltage beta ; Constant (however, beta= (Clc-max+Clc-min) / 2 Clc-max) 
It comes out. Moreover, it is referred to as Wis=W+5micrometer in this example. 
It runs and electrical-potential-difference;delta**** is delta****=(Vg and Cgs)/(Cs+betaClc-max). 
Cgs=Lg and Wis-Cgi/2Cs =Lcs-Wcs-Csi ~ formation of the screening electrode used also [ electrode / 
of an alpha=(Cso+Clc-max)AVoW=(Wcs-Lcs-Csi+Clc-max)/alpha gate electrode and the scanning line, 
or auxiliary capacity ] here — setting — design top X0 if the pattern width of face done to pattern width 
of face sets to X - dCgs/dX=(dCgs/dLg) x (dLg/dX) 
= Wis-Cgi / 2x ldCs/dX=(dCs/dWcs) x(dWcs/dX) 

= From more than Lcs-Csi/2 (1/Vg) x (ddelta****/dX) =(Wis-Cgi/4) x {2(Cs+ beta-Clc-max)-Lg and 
Lcs-Csi}/(Cs+ beta-Clc-max) 2 What is necessary is here, just to set up Wcs so that it may be set to 
ddelta****/dX = 0 in order to make change of delta**** the smallest by change of X. Therefore, such 
optimal Wcs is from an upper type. Wcs=(Lg and Lcs-Csi-2 beta-Clc-max)/(2 Lcs-Csi), then a good 
thing are drawn. 

[0125] if it is considering as the same configuration as the liquid crystal display of the 7th example in 
the case of this example, but the main parameter is mentioned ~ Lg = ~ 13 micrometers, Lcs= 
550micrometer, Clc-max/Clc-min=0,35pF / 0.14pF, and Csi= 1.8xlO-4pF/micrometer2 it is ~ if it 
substitutes for an upper type, an optimum value value will serve as Wcs= 4micrometer. It actually sets to 
this example and is Wcs. It was set as 4 micrometers, and as a result of being at viewing and verifying 
the display image, it was checked that good display grace is realizable. 

[0126] In addition, width of face of auxiliary capacity; Wcs is not limited only to the above-mentioned 
optimum value. It is Wcsopt about the optimum value so that drawing 26 may show. If it carries out, it is 
0.7Wcsopt <=Wcs<= 2Wcsopt. If it sets up, practical sufficient effectiveness can be acquired. 
[0127] Moreover, in the field where Wcs is small, it is Cs so that drawing 26 may show. When the rate 
of fluctuation becomes large relatively, fluctuation of delta**** becomes large, but if a numerical 
aperture is taken into consideration, the smaller one of Wcs is desirable. Therefore, for stopping 
delta**** in this case, it is Lg. It is desirable to make it small. 

[0128] According to the place which artificers furthermore tried and evaluated in the detail, also when 
the scanning line and a gate electrode, and a screening electrode were formed at another process like the 
7th example, it was checked that dispersion in the screen of delta**** is decreasing. In spite of forming 
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this at another process, it is because a correlation is in line breadth change with the line breadth of the 
scanning line and a gate electrode, and the line breadth of the electrode of auxiliary capacity. Since this 
performed each process within the same equipment in the case of this example, pattern NINGU 
conditions peculiar to the equipment turn into same conditions also at each process of another process, 
and it is considered to change mutually and to fold so that the width of face of fluctuation of the 
aforementioned line breadth decreases dispersion in the screen of delta****. 
[0129] In order that the above may run through drawing 27 and it may decrease still more positively 
dispersion in the screen of electrical-potential-difference delta****, it is drawing showing the example 
of the liquid crystal display which arranged the amendment section 2701. This amendment section 2701 
is that the pixel electrode 109 and the scanning line 103 lap, and forms Cgs for amendment. Not only 
making dispersion in line breadth with the screening electrode used as the scanning line and the 
electrode of auxiliary capacity offset but in the liquid crystal display of this example, we checked the 
thing to depend on dispersion in the line breadth of the pixel electrode 109 and which you can run and 
can be made to also offset electrical-potential-difference delta****. 

[0130] However, since this amendment section 2701 functions as Cgs, it is desirable to set a display 
property as the capacity value of extent which is not aggravation ****, That is, it is desirable to form in 
the size which can realize the above-mentioned amendment effectiveness on a process as small as 
possible. 

[0131] In addition, when using a screening electrode as a Black matrix by the side of a signal line, the 
poor display by the disclination of liquid crystal needs to be made not to be checked by looking by the 
screen. This disclination is said to be caused by the electric field of the longitudinal direction to a liquid 
crystal layer generally, and is generated in the shape of Rhine at the edge of a pixel electrode. Moreover, 
generating of this disclination is influenced also in the directions of orientation, such as rubbing. Since 
rubbing orientation processing is performed in the direction of slant in order to follow, for example, to 
use for OA in a case like the liquid crystal display of the 5th example, the generating situations of 
disclination differ at the left-hand side edge and right-hand side edge of a pixel electrode. When it 
actually displays as a result, while disclination is conspicuous, at the left-hand side edge of a pixel 
electrode, it seems to hardly generate in a right-hand side edge. Therefore, in such a case, the lap of a 
screening electrode and a pixel electrode can conceal the poor display by disclination with a screening 
electrode, if the left-hand side edge of a pixel electrode is set up so that it may lap more greatly than a 
right-hand side edge. Thus, it is desirable to conceal the poor display by disclination. 
[0132] Moreover, since disclination may be generated in a form which is caught in level difference parts 
which touch a liquid crystal layer, such as orientation film and passivation film, in order to avoid this, it 
is desirable that keep one's distance from the outside of a pixel electrode enough as level differences, 
such as a protective coat (passivation film), are not formed on a pixel electrode, and detach to about 10 
micrometers desirably, and a level difference is arranged. Furthermore, as for the edge of such a 
protective coat, it is desirable to process it in the shape of [ loose ] a taper so that a level difference may 
not become steep. 

[0133] Moreover, in the above example, although metallic materials, such as Mo-Ta and aluminum, are 
used as an ingredient of a screening electrode, it does not limit to this. Since the potential fluctuation 
based on a time constant will become large if this screening electrode has high resistance when making 
it serve a double purpose as an electrode of auxiliary capacity, other ingredients can also be used if 
process adjustment is high among ingredients with low resistance with high conductivity. 
[0134] In addition, it cannot be overemphasized that it can change suitably according to the specification 
of each liquid crystal display in the range which the pattern of a TFT array, layer structure, an 
ingredient, etc. are not limited to the above-mentioned example, and does not deviate from the summary 
of this invention. 
[0135] 

[Effect of the Invention] As explained in full detail above, according to this invention, the parasitic 
capacitance between a pixel electrode, and the scanning line and the signal line close to this can be 
reduced, and the liquid crystal display which cancels the brightness unevenness and cross talk of a 
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display image, and realizes good image display can be offered. 
[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e word which can not be translated. 
3. In the drawings, any words are not translated. 
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^*2 1 7Sr^LTt^5r tdS#«"Cfc5o 
[0 0 4 6] v' — A* KUffi 213 tilS^m® 109 (Dm 

1215, |g 3 <0^ifiJi 2 1 9 Sr^ Ltl^ 5 t t t 

^-h»l2 15^U, SfcjfeStitftl 0 3 SB 
{cjg2?>y- hfflU»2 1 5Sr^UTfi45 i5twBBK 
SixT^So *fcW5RflHSl 0 9 tiS^Bl 0 5 £tt*fe 
mm 2 l 9-e»»IBSix-C*5 9, 
363 -e#5flHgifco-C^5 0 



(5) 

«? 

[0 04 7] -t Ltl 1 OHJtWfclSV^-CttW U/cf^ffl 
il*!^, ^v/-/vKii2130HiHMI^ 
oT, jfeSiRl 0 3 tmmVM 1 0 9 i:oM*3j:tJ«ft-g- 

iio5 tmmmmi o 9 tcow^^^a^^^^ 

So 

[0 0 4 8] ^K8i2 1 3©ttSt ItliMo- 
i O x £fc^3<E>*6»Ji2 19t LTttS i N x £r 
10 ;v KflMS 2 1 3 t Ltffl^tt^OT, I^V-zV 

Km* 2 1 3-e*«sttfc*fB^ Hpt>n*«tf 1 09^ 

;feffiftl 0 3<DM«U *5«fc0W*m«l 0 9 tfitHl 

0 5 ^MBejcttjtttSia-^-f , Km® 2 1 3 -e» 

5<DT?, ^cov^— ^K®IS2 1 3f4^9s/^-^ Mi 
"T5r.i:* s "Ct5o ftfcU ^(Dt^TFT107£§ 

[0 0 4 9] ft-g-iH 105, 1 0 3 f*iE<0 

30 itf:fcv\, . 

[0 0 5 0] fc^C. »|fil«tt<oHP'aJSrV^>v-Km«i- 

ISUTV^5*S % *HJfi0iJ"Cfi>'— /V^K«ffi2 1 3C7)^P 

[0051] mmm 3 > h 5 3 cDms^jcoffift^ 

[00 5 2]4fcMK 2^IB»«i:lRlC«^;SB^ 
ti, 01, 2«?£l3£##£rttLT^5o 
[0 0 5 3] r<Oflf3C0Hlfc«<Otta**»lltt:, 12 

o 9<Dmmt^mi o 3*5<t^m-§-*i o sco-a^ 

a^SJ: 5fci/-/vKm«6 3 1 3§r?FMbT, ^tu^rffi 
)tlR, ^b^>6/7y^"7 hy y 9 LT^ffli~S i: 
tfctc, W*^*SfcKttfe^fc*a**3 1 7co«ft 
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7T7>f >U«fc9H5lJ««l 0 9*»j*LT^5,£as«r 
[0 0 5 4] K«S 3 1 3 Sr» 5 i 5 i-^ 2 

mai o s&M&ztixb^o 

[0 0 5 5] ^(Dmmm&l 0 9SrJ#j*i-5K5, I TO 

h-^^^Srfflv^"C»3tU I*tttl0 9* 
J&J&iTZo Z.<DW&. iS-^rBl 0 5*5^^***11 0 3 
^*^^7T9>r^i-*»^^it^TBf**ffil 0 9 
Hf^i 0 5fcJ;t;*lii 0 3 t<Dffi(D$g.M*±$ 

[0 0 5 6] 3=fc, r^±5t-H*«ffii o 9©jaifflt 

*ffi»i 0 3fcWftfii o 5©— -<t 

U—A'YW&Z 1 3 «Lt:M^7 

^i: LT*fflLT^£<DT\ r*b^J:!9*2<D3aS0iJ 

[0 0 5 7] KtStt, Bffili^ l o 9 (DM 

Jf £^ It if cDStcJF^-T 5 ^ t hX% So 

[0058] (hjs^j 4 ) 0 7 4 (Dmmm^m^m 

^KltO-H^^W^Sr^i-H, 13 8 (a) te-^co 
?S«Jt*«*A--AAI»BI^^>-( b ) -f±*.<0.B. - B ' m 
ffi0t?*>5o »l<0H16Wi:rac«j««^H:, El 

i\ *2-4*trac#**f* ut^utv^s; - 

[0 0 5 9] ^CO*4<O|61fi0!|(O«ft**«lll±, %2 

JBPJttt* 2 <D JlJ£#iJ <h PJ«-C*> 5 KM 
^4 1 35: I TOcoi 5 iSMWH'C^t, S^m 

gio9 o^ffitcjtffii-r 5 «t 5 fciafli l^— i 

1 l*5«fcO^2<0^- h«6^S2 1 5*^LT*tftS* 

4 1 7Sr»*-f-5ri:-e, *«J^*4 1 7(OlfS:^^ 

[0 0 6 0] »rt*n5ift*i4 1 7^tttt, 

K«ffi4 1 3 irfi&£Elifi®@l 0 9<DffimiZi£ft£in 

ffi4.1 3^I*11il 0 9co^ffiJ:«9 ft ffiSHC 710 

4 1 3(Dffi;ff SriiS, jswftffiE^K^-t-s-i^asu 



(6) 

[00.61] (Uttftl 5 ) 13 9 f±» 5 (DUlfeMOffi A% 
^SS«O-W*«B»C0«^S:*-t-a, 01 Ott-t 
jtSr^-TA-A ' Wfffiia"X?fc5o ft*>\ ^10HlfiW«P 
£RID#J«»$H±* HI, 2^i|W]D#^^MLT*L 

[0 0 6 2] ^ (Dm 5 <0HJfe«(D«fi*^«tttt, IS 1 

ffi5 13 i:®Simffil 0 9 £*sy— M&gJf 111*^ 
U-C*ft58B^-e1f*»*5 1 7&7&SU ^o-^cov- 
io -;VKtH5 1 3j5Sfg-g-*|l 0 5CO— lf*fcta^-t'5SB 

«t?fc5 0 v'-^-Kiis l 3§rroj: 5tcia«"T5r. 
tf^ctot, 1 0 5fi^of£miSf&£S 1 (DMM 

*±**Cdsl , Cds2 e>tC^j*^lC^g;®i-5r £ 

[0 0 6 3] roiSCv'- ;vKIi5 l 3£{f 

#j»l 0 50-B*l:fiStS»»^*Cbftotl4 
5 <t 5 fcEK-f-tbtf , 1 0 5 ©B* s $ b fc:«»ft 

20 t^i^otk V— 1 3 0ffitctt^1S^fc 
9 , * - ^Ttu if <0 'frIB # 5 ft ^ <o *s ffi ^ -C fc 
Sir^SfiJ^fcfcSo 

[0 0 6 4] »J6) il 1 ttM6<Dm&m<Dm& 

m^mm^-mmu^m^^'t^m. m 1 2 

(a) tt-t©*#igS:*"rA-A'Wfffiig, (b) tt-t 
HJtOTfffcraC^SB^tt, Hl> 2, 9, 10-ftRI 

/[.0.0,6:.5j.,£C&m^ 5 r 

30 <Dm&M<Dm&&^B9:&£t>\z.&&\stii><Dx. mm 
' mmi 09 hmum 1 1 i^ji^t-^u- 
iios fc*<Dy- hififtv 1 1 1 <D±\zmm it> ® 
mmmi 0 9 iris^i 0 5 t<om^m^p5cm^ 

tl,tcZ.tt)mmxhZ> 0 Sfci/-/vKt*6 1 3fi^ 
- 11 1 S:iMtHilffil 0 9 0TSi-iaiS 

[0 0 6 6] ~tUcJ:9, v— 7i^K«fii6 1 3cof^mii 
iRa**5j:Was*8b**w0N:-C, ®^m® 1 0 9 i:«# 
iRll 0 5©MS:fi»iS4i:5^t4<iEWlt5rt« s T? 
40 tlitffil 0 9 0Mn*£r$e>K|B]±£*5^ i:* 5 "C 

[0 0 6 7] ftts rod; 5ft^6OHlfi0!lOS3efi** 

[0 0 6 8] #7^XKl 0 liifCMo-Ta^Sr 2 
50nm*iffiU, — >~ is? LtM» 1 0 3 

t^KlS6 1 3i:S:lRl^^"r5o 
e><^±t^- hlgi^Ji 111 t45S i O x §r 200nm 

®*m® 1 0 9 t^KtS6 1 3 ^»^K<7: 
so i^tc lOOnmfo 2[U^^H"CltWi~5 ^ i: U 
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[0 0 6 9] jggl^T I TOK lOOnmJtaurtbS:^ 

I5i9l:y-M6iH l it45S iO,, s i N 
x Sr-ttu-fiT, 100 nm, 50nm«it^) o 200 n 

mCOS iO x i^OS iO x , SiN x tt^- bB^ 
gill ^/&£*b, ^C0I^^B*1S 109 &\HWt 

[0 0 7 0] M6H»Jf 1 1 1 <D±\ZtgftM<Da 

-Si, ^*/MR»Jf i: UTCOS i N x Sr^rtt^PtbSO 
nm, 200nm±iffl-r^o ^Itft^liOS i 
N x ^mm^y^^M^t^ 9*^/9 
^ MtLT(7)n f a-S i lB0nm*tt5c CI - 
-C I TOiH/yXvCVDtS i N x £r*£ffi-r£ t , 
Wmfr*?^cM<o 6 »fc if o^S^^rT^ r. t j&S;b*»o 

S i N x Sr*68l^#5*s, r©i54S i N x Sr^— h 
KM tLTffl^5i:TFT <?34«ft*s*»fb-f-5 - i: # 

i LTttS i O x *SS* U/^i: It, ^tbSrffl^fco 
[0 0 7 1 ] r <D«, n + a - S i , a - S i Sr^^tC 

mm,m l 0 9 <0««»B»8r&5«#<D^- M6tU 1 
1 1 ^ B F Htc ct 9 h^— ^Sr#H!-t*5o 

[0 0 7 2] #^T\ C r , A 1 ^tb-^SOn m, 3 

00nm*fMlU ^Jl^^-^^^ttff^Il O 5 

[0 0 73] ^ LTfl-g-1 1 O 5 ^"7^ ^ ^ Itfflt/^ 
T F T 1 :0^7jay — n-t 
a-S i ISrf lia«Mfc ;t -5'? , i / ^ 
"4i;tTF'T7WSrMtSo 

[0 0 7 4] *fc, H*tt*l&U*:*, TFT±SrSi 
N x Tif? r t\cXV TFTOfi*Btt* s I^Jii"5r 
Wotl^^-e, TFT 1 0 7 _t(CS i N x 200 nm 

±<DS i N x Srx^fy^a^itfco ^<DU^h 
\^mMMMl 0 9_h(OS i O x t>x y f y^iDii 

nM l09±©SiO x fflSkt J: 5 K-Tixfi, 0!l*Lfif8 
iiXg4McJBA if J- «t 5 M*m® 1 

o 9 kttfam l mt<Dm$r^&*$5<z k&xzz> 0 

[0 0 7 5] ^Ltr^TFTTWStl 1 5 h&fa 

[0 0 7'6 ] fcib\ *H*WTttS i O x 0*S8ltt^5 

[0 0 7 7] Sfc, *St««-Ctt«***5 1 7 0R« 

fat Ltfl/^cS i O x ^cO^J¥fi200nmT*fo(9, B 



12 

5(DMMM<D 300nmirJt^<T*< fcoT^SfcfcBlfr 
bfi/-/vKfl6 l 3 iB*iSl 0 5 tcomm^f^. 
<D$£±nffa 1/ 2»C^>L"Cl/^fc 0 rixtt® 5 COjlJ£#J 

[0078] ^^^^mm^Mm^y^^^ir^m 

m^tea -S i Itx^fy^iht^: t»C3fc5*5, 
HBKfctt fc° — /V-^CPfefc if 5 i , - ^ tf V*— A* 

Lt, ^-Mftdtil l ifc5tdSH< rt*s*)0. IT 

-Ctt, I TO^^^Sitil 0 9f*^*/WR»Ji 

oo°c«±^?£ST-T^-^a$n>t I TOjg£(*^-r^ 

tt*5ffi»xia< , -hfE<OJ; 5fc*S»^fttt I TO^t° 
y^— /i^R&i: a-s il^ey^-z^tet^itl 
20 J: 5**^K^^tt*^i"«-i=35 s «^^if* 

tmmmm 1 o 5 t<om^&<o^±^m 1/ 2ic«/> 
[0079] (n»«7) in 1 3 \±m 7 (Dmmm<Dm^ 

(a) tt^OJBWJtSr^-t-A-A 'WffiH, (b) tt-t 

iaft«*i:rat«^^f±, 01, 2, 11, 12^ir 

30 [00 8 0].: cd^ 7 (OiafiMoSKfi**3£fitt, ^ 6 

K«ffi 7 13 ir jfeSJft 10 3 ir 1 0 9 irfa-^ 
tRl 0 5 ^rH^y- h«il 1 1 , m2<D? 

- Mbstfl 2i5, si 3 co*fe^s 2 1 9 i-xmft 

/V KISS* 7 1 3 (D^^ — ^^^felcmfe-tZ^kfrX^ 
^Sr$ ^tcj£< K5r i: 5co-e@fffi<D»**S|$]_h 

[0 0 8 1 ] ^ ttw©^/U KSffi7 1 3 tt % 
ftJttbfi, *e>fc*lci»l0 3tt>S*5J:5tiait"r 

[0 0 8 2] (I^JS^J 8) 115 8 <DmM&l<Dm& 
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[0 0 8 3] -ecOlJ^fl;® 1 0 9tt, I TO^&/&Kb 

[0 0 8 4] ^T»ffig|)fe, -7^^«JtUfc«, ^ 

S8 1 3 0 3 £ Srfifc)i^1»5g(0«eft**^ 

1 0 9S:«f*l 0 5i?t*tMt5»^ttffi^ 
5 So Sfc, WlbS* 5 1 7©*»»l±»« 

(HlfiW 9)016 fi^ 9 CD||J£^J(^^f0^^^«co— 
Bf*ffl^<0««3t*:^i-l9fffiia-e*>So **3, Jgio^ 

mm. m6<vmMM^tmcM$LUftn. mi. 2, 1 

1, 1 2*Pi:iai:#^Sr{+LTS*LT^3o 
[0 0 8 5] 3? 6'OlB»«©tt***^«-ett. fuM<£> 
«t 5 t-^V v"<— v' a >-jfc£>/^ — ^^i/^^-a tf)T 7 

©J:5 4«rit<o«ft*^K1t-Ctt, a-S i/iSrAttfc: 

[0 0 8 6] *7^SKl 0 l±tMo-Ta^M 2 
50nmi#^U 0 3 

t A' Km® 6 i 3 1 sria^ptcjK^-rso 

.... [.0,0 8:7;] .^VA^^^^:<0.±K-^- 1 1 £ 

ftiS i O x & 130nm-fo 20»;i$ytf T*H«-T5o 
[0 0 8 8] i^T* I TOJRSr'*iaf U'r'ixSrv^ — V— 

hlfitra 1 lli45SiO x ,-SiN x ^^ft 
f^Onm, 50nmi#a"t~^o 
[0 0 8 9] itulSO 200nm<£>S i O x £ ^CDS i 

o x , s i n x tty- mbim 1 1 1 tm&zin. * 
[0090] iiut, rcoy- hifeiii i ico±tc 

1 6 0 1 <£> a - S i , ^**/MSSJi 1 6 0 3 i 
Lt^S i N x Sr-ttb-?rtt50nm, 200n m*Kt-t*5o 
[0 0 9 1] -t Ltft^/^Si 1 6 0 3 (O S i N x 

Jf 1 6 0 5 £ LT£)n + a - S i Jl £r50 n m±£*Ii-£ 0 
[0 0 9 2] Efffimftl 0 9;fcJ;tf***&l 0 

3©S9K *—/W 6 0 7SrJKj*i"5 0 

rcot * — /H 6 0 7te*±£B<Dn + a -Si 

s a>e>y— hife^s 1 1 1 <£>s i o x m^mm^^ 

[0 0 9 3] #C^T\ Mo/A 1 /MoSr*£?t U rtb 



/4 

1 6 0 9, y-Xti 1611 £^j£1-So 
[00 9 4] 1 0 5 9 k LT 

ffll/^tTFTl o 7 (oy — 1 6 1 1 t KW 

il 6 0 9 tOpn + a - S i l^f t^ffilfl 

0 9±©a-SiItx^^»*Lt, TFTTt/ 

[0 0 9 5] JfelCTFT 1 0 7 S i N x £r 200n 

10 9±cDSiN x fc^y^^J; 9 8fe*L,fc 0 <t<E>B8L 
^»cllfiR«ffil 0 9±OS i O x t^s^^^^f-J:9 

[0 0 9 6] Sl±<D£5\C 60(O/^-y^y^Il 

«t5rt^t^^, 0 - (ox ?\z-tti&±mm*fo 

t©T F TJSi^ftf i «co till*f 

[0 0 9 7] tr?>^ ±1EO^^— 3^— ^1 6 0 7 CO 

[0 0 9 8] tf, n 4 " a-S i ^ S> ^ 

y^^Ml 6 0 5, a-S i^??^Sfiftil6 0 
1, SiN x H45^-K6»io-«KCF4 8: 

30 gPt^- bi&^Jf 1 1 1 CDS i O x l^BHF-ex^ 
f/^l;t77^*-;v i 6 0'7iS:fRU ^<£>TH 
£>3te6#l 1 0 3 9 fi if M o — T a JlSffiSrS? 

tHS*5o (b) 

r.(D<t ^©±I(Ot-^ ^^^V^^ Ml 605 
^ettSfcifOn" 1 - a-S ilR^a-S i JR. SiN x 
JRf*. /W 6 0 7 0DgffiTi£^{^m-t-5o 

(c) 

t:tS(:CF 4 Sr^itfe^Srffl^tCDEJO. 
aSrJfi-fr tfj|B^n + a-S ig^a-S il"^ 

40 S i N x MI<0J!BEttO^liiSraiy^^^*bTS i O x 

^>tf, Blil tfcMo - T a SB©»ftftf t>8< x y 

/MolB!i:^lta»S8tt36S$ b»cft#«4>coi:*5 0 
(d) 

^/u-t^-^I 6 0 7ttffi«^035aiS:^*bTV^St>^ 
50 r> ^ 7^ — /w^ffM ^HTi/^^^ S^^i"^) w k ti* 
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^^(OX\ ^MMM<DX 0 tC^/V— /I' 1 6 0 7C0/^ 

[0 0 9 9] ^./V — zfc — A'GOTf^J^cfi, ±m<DJim 

Kmfe£ti%h<DXl*te< , Miffs i O x tOTV^- 
^i/FWC^t:y7^f^f^tyx. 7 fy^ (r 

I E) Srffl^-Ct)J:i^\ S I O x £R I E-exjyfy 
^tSJSCTffl^Mo-Ta i: fiS^WlC^ y*f-i/# L 
fcitfrfifcfe-f. *o*#-etts I O x <D=^y^if\y 

ftK££ttJiMfi;V\, Sfcn* a-S i _bfc U^* £S 
^tfiiSffl^tTFTi o 7<D^m^itir^m 

-&&h%<DX\ n* a-S ii^MoS: 500^>-^^ h 

y^itariiW* u\ EKa-s upco^- 
^^xa^BS-f-^ite;. 

iff, Z<DJ9W&nm 1 8 2 2 M^-fct 5 

[0100] fc*5, 0 2 1, 22 tc^i-i 5 *«ricco» 
-£f*, lS*m® 1 0 9±tc;*/i— /^Sr7l2/£^5iKB 

jfeiciBii o 3co&9 mvn^xam^x o 

-£\ V-;vKfg6 1 3i©^ c r^-V3yil 6 1 
[0,1-0.1-] .*.fe;..B.2 ^iEa***^ , • 

y-^mmi 6 1. 1 tmmmmi o 9.s:SBR-rs{»i^^ 
yv-^-^t i*o-3 <d$iv tb tas'^t'SriRi— xa 

"CJ&SU SH^'^-^^xa-CT 

^>-y\*R I Eia^^yV^-Vayf 1 6 1 5 (OS 
i N x JK*^y— h*6*Jf 1 1 1 OS i N x BS^-Cfrfc 
i\ iV^tBHFTS i O x KSr^s/^^^LfcS, ml 
iE£ IBI«* C D E&m&Mi-Z. i: «t 0 f&^<D^m<Dfj: 

[0102] #tc, Ei 2 2 i^irwnmmmu l 0 9 §r 

/^r^-Vgyil 6 1 5_btc?fMUfct>OT\ ffiUb 

t<t5wtiS-C^5(0-e, WxiHtv'— /i^K«ffi6 1 3 
<h®§iftt@l 0 9ir<7?fi*!9Sr^<ae>iafJ/«ce)i a U 

[0103] (HJK09 10) EI 2 3 am 1 0 (^11^(7) 
[0104] Mifffl 1 1 ^ Ufc <t 5 JfegJEig^Hlte^J 



i<5 

«E^BIia*Si«i5rifc/i:0, *l3t = ;* h<0-b#«rffl 
[0 10 5] hHl6WiS:«?J*"t-5-i:* s 

[0106] v— JV VMM 1013, jfe3£itft 103 £r A 

5lfc t t'"e 100V4-CS««IWkU £e>fc-t<B«30#iiB 
feVMWtit ITA I 2 O3 2 3 0 1 SrJKfiK-rSo 

[0 10 7] ^co^ I TOJRSr^^-y^^lKL^^ — ^ 
^V^LTIii^mffil 0 9Sr^"T5 0 

[0108] m^¥-vmmi s i o x m. 

20 ^fcteS i O x JBtfcitfS i N x K<B«llRfc:«fc!J»j« 
ClOifca-S ilRSrJKjSU S i N x IRSta** 
-y^y^ttf t^ftlll 6 0 3JMt5o -t 
ltn + a -S i]H£*fi»Ut«, a-SiKSri«l: 
/^-yny^Ltfttti 16 0 1 SrB^ti-So 
[0109] ^ITA 1 /Mo^7^CJ;?)il 
U y-^lgl 6 1 lioj;r;KWyi@l 6 0 9?r 
TF^SH-So r<o±Sra5.t 5tS i N x K^b*5^s/ 

^-va ^m&Mf&^s mmrnmi o 9gB#*5,tTj«iE 

30 [0110] itufEO.v— KSffi 1013, 

3^J±A 1 KKBS>1V Ta, TaN x /Ti;"Nb, T 
i N x , T a N x /Ta/TaNy OflWlJRfc if^W^f 

[0111] Ta £fcf*TaN x <£> BiffiBMHiR 

tt, -t<D±»d I TOJeSr«JiUfc«(c:a -S i m<D?9 
XVCVDj^JK^tT^P In, S ndS^ffi^JR-t 1 

i"«t 51-S i O x , SiN x tKttTiOx , AlO 
xOi?4ln, S n i; 19 t>Y ty^i^/h^^Si 1 ^ 
40 bttitt-^Srfflt^XlOOO^-V^ bv—&s $T^U<(t 
200— 500xi-^^^ h u — A<D^J¥0 : #^2 4 0 1 £rT 
a^RKSIK^iR^ I TOlfitOlWCMtSrtCio 
Tin, Sn^iHftit^8i^Kv^y-^I 

[0 112] ^fc, Ta*fcfiTaN x ^ S i Sr?g^ L 
fc^&Sr/H^Tfc <fct\, *)3^flTaSiNx /Ta/ 
T a N x oa*«igfcJ:9iaj»Sr»*L, ^O^ffi?:^ 

[0 l 1 3]'ifc, y-M(SWRl 1 l Sr*'^*^ 
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[0 114] Z<DX 5 (Dim* 

D^JKX@cofcSr®bi~r SSig^ h£{£ifS 

[0115] *fc, A 1 2 0 3 , T a O x s T a N x O 
y, T i O x , Ta-Si-O, Ta — Si-N-Ofi 
Ztl^rtl&mmmtf 7, 30, 20, 85, 20, <-15-Cifc 9 , 
S i O x <0 Mztt^X^^^tcisbK^—^ym® 1 0 1 

[0 116] ft, ^X^CVDT^t^B:^ 

Ti0 7l:ffli^^y-«foJl^t I TOO 
W*«fil 0 9 (D±(0»i ^ T©»I t <^i?P tfc 

< *l\ «oT|fe»«-e*)5WE<0*fflt2 4 0 l4jSf±Jfc 

[0117] — ft 105 tmmmm 1 0 9 1 & 
sixs^i/^y 9, ^0®**^^^^ 

fim^O/J^^S i O x ^<£>*&»!K£:{§-g-» 1 05tl 

iiii 0 9 tomtciBriiB/jiKOffv^fc^ffi-ar t 

[0 118] (HlfcWl 1) ^^SttmjE ; A Vp*SH' 30 

■ ffirt - £ tcm fc _ 5 Wi% . Bffirtot^toi* K: 

■ [0 119] -trTroJ: 5fc^#fttt«ffifc8J£5*J- 

[0120] i/-/vK«ffii:iii*«ffii:S:fi*aTWJlb« 
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AVp = (Vg - Cgs) / (Cs + j3Clc-max) 
Cgs=Lg • Wis • Cgi/2 
Cs =Lcs • Wcs • Csi 

a = (Cso + C lc-max) /Wo 

W= (Wcs * Lcs * Csi+C lc-max) /a 

dCgs/dX= (dCgs/dLg) X (dLg/dX) 
= (Wis • Cgi/ 2) X 1 

dCs/dX= (dCs/dWcs) X (dWcs/dX) 
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